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The RHIC Collider
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Accelerator Schedule
e QOctober 6, 1998 - RHIC announces completion of magnet construction
* March 1, 1999 - RHIC Starts cool-down
* March 1999 - Attempt to circulate beam in one ring
* June-July 1999 - Commissioning run
e November 1999 - Start of “year-1" physics run
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T4 Forward Spectrometer
23<0<30

Mid Rapidity Spectrometer
30<0<95

D1,D2,D3,D4,D5 : dipole magnets
T1,T2,7T3,74,T5, TPC1 TPC2: tracking detectors
H1,H2,TOFW : Time-of-flight detectors

RICH, GASC : Cherenkov detectors
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BRAHMS Magnets D1 and D2 on
Platforms in 2 o’clock
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Central Au + Au at RHIC
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Acceptance of BRAHMS

« Geometrical Acceptance + PID
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Region1 : With the full Forward Arm |
Region I : With the D1 - D2 (Forward Arm) Complex alone
Region III : With the Mid-Rapidity Arm



$(1020) Measurement

O QGP —» Chiral Symmetry Restoration
i ¢ production enchancement, mass and width shift

% ¢ —» K"K~ Channel at the Mid-Rapidity Spectrometer
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High-p, in Brahms

High p; measurements

Example of quality of spectrum of n% at y=2.4. The measurement
can be done for central Aut-Au collisions in about 1 week in 2 settings
of magnetic fields.

Extensions to py &= 6 GeV/c with Apy of .5 GeV/c can be done in
another week.
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The pH enix Experiment @ RHIC

» Mid-rapidity hadron, v, e spectrometers, forward | spectrometers
* Silicon multiplicity/vertex detector
* Particle identification by TOF, Cherenkov, dE/dx, absorber penetration
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The Major Facility I 9

* u-id panels, West Arm EM-calorimeter fully installed
* Central magnet being mapped
* Shield wall construction under way
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v [ *®
PH ENIX Construction Pictures

Fully Assembled RICH Vessel

EM-Cal installation on West ARM  Nearly complete DC (done now)
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Tracking in the PH ENIX central Arms
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Assumptions re: RHI rf C
By end of year one -- RHIC reach 10% design Luminosity
* Year-1 integrated Luminosity of 20 pb-!
— 120 Million min-bias events, 12 Million central events
¢—KK
 Assuming 1/2 of one arm -- day-1 configuration (TOF from EM-cal)
» Low-pt cutoff due to PHENIX single particle p cut, K decay
» “Central” events (10 %) -- 10K ¢’s (~1/3 of total)
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PHAENIX Vector Meson Measurements (2)

VR — ee decays

« Acceptance depends critically (compared to ¢ —KK) on PHENIX configuration
« Little or no acceptance in 1 arm -- need at least two 1/2 arms
— Need more than PHENIX day-1 for VR — e*e’

« For two 1/2 arms and 12 Million central Au+Au .Vector Meson 1}?’2564 Yield  Uncertainty
P

« Note: this does not include hadron backgrounds o 1/40
o 1/5
Jhy >> 1
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pHENIX T° Reconstruction

 These results are “old” Analysis by T. Awes
e Do not include “albedo” ,EMcal Photon Detector Performance
matters for p, < 2 GeV/c x10 2.56x10"6 Central Au+Au a1 <04
_ : oo _
. 1.00 < p<1.25 10000 - 200<p<225
3200
* Include asymmetry cut o | N
«S/B > 1 forp,>1.5-2 2400 | |
. 1 . 2000 | 6000 |
e For high-p, single n° 1600 | o
—Good acceptance, resolution 1200 | “or
~High rate: ~l/hour @ 10GeV o . | 2000
.fOI‘ 10% design lunmosity é e e v rar v S Ty v T
* Direct phOtOIlS 1200 L 3.00<p <3.25 feo ¥ 400 < <425
— Situation is murky oo | Mo r
— Albedo background is a b oy
serious problem. | o b
— Systematics, systematics,... T oh
—> “doable” for p, >2 GeV/c “r o
— 70 photons start overlapping 0 :d Loy, % m
@ 10-15 GeV/c Ty %ﬁoﬁa' 1 Y0 02 04 06 08 1
- Invariant Mass (GeV)
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PH ENIX Muon System

« 23m Muon Identification

* Absorb hadrons in
central magnet yoke.

* Measure the remaining
particles.

— e Absorb remnant
hadrons in p-Id steel.

UT/ORNL HGMC

I T L] l 1 I
— (+-) + signal

— )
— signal

— signal
~—- (unlike) + signal - (like)

Yield / (1 GeV) / (central event)

| |
0 5 10

Invariant dimuon mass (GeV)

Experiments @ RHIC Brian A. Cole January 7, 1999




£208S e&erimeﬂt_@ RHI—C-

e Two near-mid-rapidity
spectrometers
— An=1 centeredonn =0.5
“A$=11°
e dn/dn for ml < 5.4 !!!
- =0.1, 8¢ =m/16
« Si technology everywhere
» Except for TOF walls

[TOF Wall

Multiplicity
detectors

Si spectrometers |
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PH

Experiments @ RHIC -

@208 Construction

 The PHOBOS magnet in
the 10 O’clock hall

» Moved here after
assembly/testing @ AGS

ectrometer Si detectors

Used in last 2 planes

» Each of 3 “sensors” has:
— 256 pads: 4 rows, 64 cols
—each pad 0.667 x 19 mm.

» Each sensor same as above
Used in front 4 planes
» Each of 2 sensors has:

— 1540 pads: 22 rows, 70 cols
—each pad 1x1 mm

Brian A. Cole

January 7, 1999




Phobos Central Arms

?

Au+Au Central Event
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PHOBO s Acceptance
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The Solenoidal TPC At RHIC ¥

Silicon Vertex
Coils Magnet Tracker

E-M
Calorimeter

Time Projection
Chamber

Time of
Flight

-
Fﬁ Tt

 Large acceptance experiment - will measure 1000’s charged particles
 Time Projection Chamber + good vertex tracking + EM calorimetry
 Outstanding hadronic signals coverage with some leptonic coverage
» Complimentary to the rest of the RHIC program

Electronics b e
Platforms

Forward Time Projection Chamber
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The Wide An le H_all - Dec 17, 1998 _
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b

_event-by-event K/t
Hadronization |

ctra X low-p, X X
'HBT Inte rfe rome try, £ /K X low-p. X X
Strangeness: K'/K X | lowp X X
Strangeness: A, K, E X ?
Anti-protons low-p; | low-p; X X
{Strange anti-baryons x

dN/dy X X X X

Hliptic flow X X ~
Mt spectra, transverse expansion X X X X

. coverage of most suggested observables
» Redundancy on many of these -- especially in hadron sector
» The vector resonance/photon signals heavily dependent on PHENIX




Drift distance
~ 80 cm

Z drift changes
by ~45cm as
shown in panels




r from the inside out

Magne Time
o Projection
Coils Chamber
Silicon
Vertex

TPC . Tracker

Endcap & :

MWPC _ _ _ ‘_/FI'PCS
Veto . : ] i Veto
Cal Cal

Endcap Vertex

Calorimeter Position

Detectors

Barrel EM Central

Calorimeter Trigger

Barrel or
TOF
STAR Coverage

» TPC’s -- Central: 1.5 <n < 1.5, Forward: 25 <|n| < 4
e Silicon -- Silicon Vertex Tracker + SDD: -1<n <1

» EM Calorimeter -- Barrel: -1 <1 < 1, one endcap: 1 < <2
» Particle identification by dE/dx in TPC & SVT, limited TOF
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STAR EM Measurements

One Example -- J/y

* Analysis by Tom LeCompte
— Electron id by EM-Cal
— Fake hadron backgrounds

Events/10 MeV
n
4]
3

— Conversions 2600
— Dalitz decays
* Significant background to J/ y 2400 |
—evenforep,> 1.9, yp,>3 GeV/c
e This result ~ 1.5 years old 2200 T

* Possible improvements

— dE/dx rejection of hadrons 2000

= small hadron reduction

improves S/B substantially 1600 |
B Shower “Shape,’ 2¥9 - ; — 3!1 — 3!2 — 353 — 3.4
— STAR RICH GeV/c?

Jiy Massa p,(e)>1.9 GeV p.(y)> 3.0 GeV
* This was done when calorimeter

design was not finalized
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t Physics Simulations - Event by Event

Reconstructed K/r ratios Reconstructed slope parameters
Analysis by FQ. Wang Analysis by |. Sakrejda
hijet events Temperature correlation
4 | & [
oms I K'/n*: Generated a)n » X .
- K'/r": Generated and inside Acceptance ¥ T .
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STAR - Strange Decays

Extrapolation to 300 Events = 5 min running
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Une Example -- J/y
* Analysis by Tom LeCompte -
— Electron id by EM-Cal 3
— Fake hadron backgrounds g
— Conversions " 2900
— Dalitz decays :
* Significant background to J/ y 2400
—even forep, > 1.9, yp,>3 GeV/c i
* This result ~ 1.5 years old 2200 1

* Possible improvements i
— dE/dx rejection of hadrons 2000 T

= small hadron reduction i
improves S/B substantially 1800 I

19 5y llljlllllllllll[lllllllll :
— Shower “shape | 29 3 3.1 32 33 34

GeV/c?

—STAR RICH | | Jhy Massa p,(e)>1.9 GeV p.(y)> 3.0 GeV
* This was done when calorimeter |
design was not finalized
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